Abstract The objective of this study is to determine the level of depressive symptoms among a sample of Greek children aged 8-12 years, as measured by the Greek Children's Depression Inventory (CDI), as well as to examine CDI's psychometric properties. A nationwide school-based sample of 650 children was initially recruited and depressive symptoms were assessed with the CDI among 538 children who provided all relevant information. Statistical evaluation included assessment of CDI internal reliability, test-retest reliability, determination of age, gender and socioeconomic status (SES) effects. Based on the distributions of CDI scores observed in this normative sample, a recommended cutoff score, identifying a high probability of serious levels of depressive symptoms that need to be further evaluated, was defined. Internal reliability and test-retest reliability were satisfactory and the expected associations with age and gender were observed. High SES was correlated with significantly less depression symptoms. The prevalence of depressive risk, when the cutoff point of 19 or 13 was taken as threshold, was much lower than those obtained from studies in other countries. The cutoff point of 15, corresponding to 90th percentile of the present sample, may be used as a screening threshold for further assessment. The present results are encouraging providing evidence about the psychometric properties of the CDI and implications for child mental health promotion planning in Greece. Further validation of the CDI against other measures and psychiatric diagnoses is needed.
Introduction
International population-based studies suggest that roughly 5% of pre-pubertal girls and 1.5% of pre-pubertal boys manifest clinical levels of depression [22] . Similar prevalence figures are obtained when formal psychiatric diagnostic instruments are administered [1] . Depressive disorders are unidentified to a great extent in general child populations, despite the fact that depressive symptoms are among the commonest self-reported psychiatric complaints in childhood [22, 50] . For screening purposes, the use of brief measures, such as questionnaires, can select 'at risk' cases for further assessment [52] . Still, there is a lack of appropriate instruments in small linguistic areas, such as Greece.
The Children's Depression Inventory (CDI) [30] is the most widely used and best studied scale for depressive symptoms in children [41] . The CDI assesses core symptoms of depression, combining characteristics of the clinical and dimensional evaluation (i.e. it covers depressive symptoms according to the DSM IV [3] and the items are scored quantitatively reflecting growing severity of symptoms). Previous research has shown that the CDI is adequately reliable and valid with respect to depressive symptoms [9, 14, 25, 31, 33, 44, 47, 49, 56] . In general populations the CDI mean score and standard deviation is around 9 ± 7, and its internal consistency evaluated with Cronbach's alpha ranges from 0.71 to 0.87 [8, 32, 42] . The test-retest reliability has been shown moderate to high depending on the time interval and the type of sample (i.e. clinical or general population) [24, 50] .
A meta-analysis on the CDI conducted in the USA [55] has shown that girls' CDI scores tend to stay steady from ages 8 to 11 and increase between ages 12 and 16, whereas boys' depression scores remain stable from ages 8 to 16, except for a high CDI score at age 12. Additionally, girls seem to report slightly lower CDI scores than boys' during childhood, but higher from the age of 13 [55] . The same study showed no differences in depression, as measured by the CDI, across socioeconomic status (SES) of children, although other studies do indicate that a low SES is correlated with a greater prevalence of depression [5, 45] . Twenge and Nolen-Hoeksema [55] have suggested, in their meta-analysis, that this discrepancy can be attributed to methodological issues since very few studies of the CDI have had sufficient numbers of children from different socioeconomic backgrounds to allow examination of mean scores across all SES levels [55] . Other researchers suggest that the introduction of mediating factors in the study of SES-depressive symptoms relationship reduces the magnitude of this association. In other words, SES may not remain associated with depressive symptomatology after adjustment for a cluster of factors (i.e. family structure, ethnicity, parental health status, parental education, inequalities in education, welfare services and health care use as well as social exclusion) that can either increase the risk for depressive symptomatology through imposing psychosocial stressors or/and put barriers to the appropriate diagnosis and treatment of depression [6, 16, 39] .
Screening based on the CDI often uses reported information on suggested cutoff scores. The cutoff score of 19, corresponding to the 90th percentile, has been considered suitable for screening in the general population, while the cutoff score of 13, corresponding to the 65th percentile, has been suggested as being adequate for screening purposes in clinical samples [52] . However, with regard to clinical samples, there is a substantial body of research indicating that CDI cutoff scores cannot accurately distinguish between depressed and non-depressed individuals [10, 24, 27, 48] . It has been shown that in clinical samples, CDI can be used as a preliminary continuous measure of depressive symptoms rather than a single evaluation instrument for a diagnosis of depression [10] .
In Greece, there are no sufficient epidemiological data in child depression. A population-based study of 1,325 adolescents [36] has reported a prevalence rate for depressive symptomatology around 14.5%. Another Greek study [28] reported that 8.6% in a school-based sample of 323 children aged 10-13 years indicated a high level of depressive symptoms (i.e. 19-28 CDI total score) and 21.9% displayed mild depressive symptomatology (i.e. 10-18 CDI total score). Few published studies have investigated emotional and behavioural problems among Greek school-aged children and adolescents with regard to their school performance or in comparison to data from different cultural settings [4, 23] . The results of these studies present increased rates of children with emotional or/and behavioural problems compared to results of international studies. This discrepancy is partly attributed to socio-cultural differences in organising mental health services and the way that informants respond to the items of various questionnaires [37, 46] . Another reason for the relatively limited published research is the lack of screening instruments in Greek that have been developed or adapted against agreed scientific criteria and attributes [54] . As the European interest in mental health prevention and promotion services is expanding, availability of good quality instruments at a national level is important in identifying subgroups of children at-risk, in determining the emotional burden of a particular disease or disability, in evaluating health services needs, and in aiding the promotion of policies related to child health.
The aim of the present study was twofold: (1) to provide a first examination of reliability issues, age, gender, and SES effects on the Greek CDI and (2) to assess the prevalence of depressive symptoms as measured by the CDI in a nation-wide school-based sample of Greek children.
Method

Participants and procedure
The study was conducted during the year 2006 in a nationwide school-based population sample of 650 Greek children (306 boys) aged 8-12 years (mean age: 10.16 years, SD: 1.193). A questionnaire was administered to each participant. One hundred and two children (15.7%) were finally excluded from the analysis due to missing values in any of the questionnaire items. The final sample consisted of 548 children (255 boys; mean age: 10.20 years, SD: 1.168). The children finally included in the analysis did not differ from the excluded children in terms of sex or school grade they attended (v 2 = 0.213, p = 0.644 and v 2 = 3.403, p = 0.334, respectively). The sampling was random and based on the age and sex distribution of school children according to data from the National Census of 2001, living in the 51 geographical sectors of the country. Schools and school grades had been randomly selected in each sector. For each school grade the number of students to participate in the survey was calculated based on the number of students in each grade in the respective sector. The regional School Health Coordinators (HCs) in each sector conducted student sampling and collected data in two phases. During the first phase, students were selected randomly from classroom name lists and were administered the questionnaires to be filled out at home, accompanied with an information letter for parents, a consent form and a parental form of questionnaire providing information regarding socio-demographic parameters. During the second phase, the HCs collected the questionnaires from students who had obtained written informed consent by their parents. Two to three weeks later retest questionnaires were mailed directly from the study research center to a randomly selected 10% of the sample. The national Pedagogical Institute gave ethical approval to the study. Written parental informed consent and child assent were obtained.
Measures
The Children's Depression Inventory
There are 27 items quantifying symptoms such as depressed mood, hedonic capacity, vegetative functions, self-evaluation and interpersonal behaviours. It covers the consequences of depression as they relate to children and functioning in school and with peers. For each item the child has three possible answers; 0 indicating the absence of symptoms, 1 the mild symptoms, and 2 the definite symptoms. The total score ranges from 0 to 54. The translation of the instrument into the Greek language followed recommended guidelines [18] . The first step employed a forwardbackward-forward translation technique. The original English questionnaire was translated twice by two independently working translators into the Greek language. Next, all items of the two independent versions were compared in order to generate a single corrected reconciled version for each item. The items of this reconciled forward translation were then back-translated in order to be subsequently compared with the items of the original English version. This comparison was designed to provide the final version for the Greek CDI questionnaire. The second step involved a pre-test to ensure the feasibility of the translated questionnaire (ages 8-12). In the pre-test, it was shown that children older than 8 years of age could read, understand and answer all the CDI items without problems.
The Family Affluence Scale
The Family Affluence Scale (FAS) [13, 51] was used to assess the SES of the participating children's family. The FAS is addressing issues of family car ownership, having their own unshared room, the number of computers at home and times the children spent on holiday in the past 12 months. The FAS has been characterized as a valid, and easy to answer by children, measure of socio-economic status [7] . In the present study, the FAS was classified in seven categories (from 0 the lowest, to 7 the highest FAS category) and was recoded into three groups in the analysis (low, intermediate and high FAS level). Based on the available literature on the effects of SES on child emotional health, it was expected to find higher CDI scores in children of lower SES in comparison to children of higher SES.
Statistical analysis
Internal consistency reliability was determined by the calculation of Cronbach's alpha coefficient [12] and Guttman and Spearman-Brown coefficients [20] . Because higher level of reliability increases statistical power, a minimum reliability of 0.70 for measures used in-group comparisons has been recommended [42] . Test-retest reliability was determined by administering the CDI questionnaire on two separate occasions 3-4 weeks apart to a randomly selected 10% of the sample. The Spearman Rank Correlation Coefficient was calculated to assess the test-retest reliability with coefficients greater than 0.60 considered adequate. Floor and ceiling effects were calculated based on the percentages of scores at extremes of the scaling range [38] . Floor and ceiling effects were considered to be present when 15% of respondents had the minimum or maximum possible scores on a given dimension, respectively. Comparisons on categorical variables were carried out by v 2 test, while the differences between the mean values of continuous data for different groups were analyzed with the non-parametric Mann-Whitney U test and Kruskal-Wallis test. Three cutoff points of the total CDI score were introduced in order to roughly identify subgroups at risk of developing depressive disorders: the cutoff points of 19 and 13, using evidence of the existing literature [15, 19, 26, 31, 35] , as well as the cut-off of 15, which corresponded to the 90th percentile of the present study's population. A significance level of 0.05 was applied in all comparisons. Statistical analysis was performed with STATA 8.0.
Results
The 27 items of the CDI questionnaire were filled in by 548 school-aged children (228 males), aged 10.20(±1.168) years. There was no difference in the mean age for boys and girls (p = 0.175). Split half reliability Guttman 
Spearman-Brown coefficients were 0.795 and 0.798, respectively. Overall internal consistency (Cronbach's alpha) of the CDI was 0.805 (0.833 for girls and 0.757 for boys). Item total-score correlation coefficients (Spearman) for the whole sample ranged from 0.252 to 0.595 and were all significant at the p \ 0.001 level. Test-retest reliability analysis showed ICCs above 0.60 for the total score (0.82 and 0.62 for girls and boys, respectively). The mean total score for the whole sample was 7.11 (SD: 5.535, range 0-38, skewness: 1.346), 6.70 (SD: 4.851) and 7.50 (SD: 6.095) for the boys and girls, respectively. The total CDI score was higher for the girls of our sample, though it did not reach the level of significance (MannWhitney test 0.889, p = 0.374). There were no significant differences in the CDI mean scores between the different age groups of our sample (Kruskal-Wallis test = 4.344, p = 0.36). No ceiling effects were detected for the total CDI since none of the respondents collected the highest possible score. No floor effect was present either for the total CDI score (4.74% of the children reported no depressive symptoms during the past 2 weeks).
Twenty-three of the five hundred and forty eight children who completed all the relevant fields of the questionnaire (4.20%) had a CDI score higher than or equal to 19. Over the threshold of 13 were 82 of 548 children (14.96%), whereas a mean score higher than or equal to 15 corresponded to the 90th percentile (Table 1) .
For 538 of the 548 children, who answered the 27 CDI items, information regarding age and the SES of the family were also recorded. The participants who did not fill in the relevant fields were excluded from further analysis, as presented in Table 2 . For the final group of 538 children included in the analysis, associations were investigated, between the total CDI score and the gender, age and SES of the family, as declared by the FAS index. In Table 2 we present mean scores (±SD) divided by gender, age and FAS index, as well as the absolute and relative frequencies of children exceeding the 19-, 15-and 13-point threshold in the subgroups. CDI scores among the three FAS levels were significantly different (p = 0.03) with a decrease in CDI total score from low to middle and from middle to upper FAS level (7.79 ± 5.682, 6.94 ± 5,290 and 6.11 ± 5.110, respectively). Among the children with a total CDI score over the threshold of 13, there was a nonsignificant but indicative difference regarding the socioeconomic status (p = 0.06). Chi-square analyses also revealed a significant difference in gender (v (1) 2 = 6.706, p = 0.011), where females had in higher percentage a score equal to or higher than 15, but this difference was not confirmed for the threshold score of 13. The variation of depressive symptomatology between genders as a function of age was also examined (Table 3) : boys had higher CDI mean scores than girls at younger ages (8 and 9 years of age) whereas for ages 10-12 girls tend to declare more depressive symptoms, as reflected from the higher mean CDI score. However, this difference did not reach the level of significance. A similar conclusion is drawn when the excess of the cutoff scores is used as endpoint: girls aged 10 or 11 years exceed the cutoff scores of 13 and 15 at a higher percentage than their peer boys. However, this difference was not confirmed for the 12-year-old adolescents. The respective analyses for the clinical threshold of depression (score equal to or higher than 19) revealed no difference between males and females, partially expected due to the small number of observations, as presented in Table 3 .
Discussion
The aim of the present study was to examine psychometric issues of the Greek CDI and to estimate the rates of depressive symptomatology with the use of the above measure in Greek children aged 8-12 years.
The internal consistency of the Greek CDI was good and comparable to the internal consistency of the English and other versions [8] . The test-retest reliability was also adequate and consistent with previous research [34] .
The present analysis showed no significant difference in levels of depressive symptoms between boys and girls and across children's ages. This finding agrees with a body of literature that could not find substantial gender or age effects on depressive symptomatology [55] . In fact, the present analysis showed slight increases in depressive symptoms with children's age, finding that cross-sectional studies tend to show [11, 21] . However, the results presented here indicate that girls report slightly more depressive symptoms than boys and that more girls report depressive symptoms above the suggested cutoff score, whereas other studies consistently suggest that girls' depression scores are slightly lower than boys' during childhood [2, 55] . When we attempted to clarify the ageby-gender interaction, it was pointed out that boys tend to have higher depression scores in younger ages whereas girls' depressive symptomatology is slightly augmented before adolescence. Though consistent to previous findings (43) this difference was not strong, in terms of statistical significance, and therefore needs to be established by future research able to offer possible implications for early identification, mental health promotion and therapeutic intervention activities targeting at possible high risk subgroups (e.g. younger school-aged boys, preadolescent girls). Socio-economic status differences in depressive symptoms were found significant with the children of high family affluence level reporting less depressive symptoms than those of low and middle level. Although a great number of studies could not find socioeconomic effects on child depression [55] , our finding agrees well with other studies in children population suggesting that a low SES was correlated with a greater prevalence of depression [5, 45] . As international studies have proposed [6, 16, 39] , it could be hypothesized here that Greek children of low socioeconomic background have to cope with a number of deficiencies, barriers and psychosocial stressors in various domains (i.e. home environment, education, community life, peer relations) which increase the risk for poor developmental outcomes, emotional problems and behavioural disturbances. Additionally, the particular contextual characteristics of the Greek society may also explain this significant relationship since inequities in access, supply and quality of social insurance and health services in Greece [40] are likely to enhance the burden of economic disadvantage on children's mental health. Thus, national strategies of diminishing these social inequalities should be cautiously developed. Any comprehensive effort should simultaneously upgrade the social and physical environment that facilitate children's emotional well-being and development and improve the quality and efficiency of mental health services-preventive, diagnostic and therapeutic-with a special interest in low SES children and their families. The prevalence of depressive risk in the present sample was 4.2%, when the cutoff point of 19 suggested by Kovacs [30] was taken as threshold. This figure is much lower than those reported in other studies which concluded to prevalence rates around 10% using the same cutoff point of CDI score [17, 28, 36, 43] . When the cutoff point of 13 was taken as threshold, the prevalence rate was somewhat higher (14.96%) than the prevalence figures of self-reported depressive morbidity obtained from studies in general population, but still much lower than those obtained from studies using the cutoff point of 13 of the CDI [17, 43] . Since previous studies [10, 24, 27, 48] indicate that CDI can be better used as a continuous measure of depressive symptoms [10] rather than as an accurate discriminatory (through cutoff scores) instrument for depression, further research using CDI along with other validated diagnostic measures for psychopathology in both clinical and nonclinical Greek populations (questionnaires and/or structured interviews) is needed. The particular cultural influences on children's depressive symptom reporting is an issue that should be further explored in future research in order to investigate whether lower mean cores in CDI (compared to studies in non-Greek populations) reflect lower rates of depressive symptoms, differences in the perception of the CDI items, or even cultural differences in the expression of depressive symptomatology.
To the extent that the Greek CDI can be used for the screening of depressive symptoms in non-clinical populations, we would suggest that the cutoff point of 15, corresponding to 90th percentile, should be used as a threshold for further assessment. This statement does not imply that the cutoff point of 15 is indicative for presence or absence of a depressive disorder, but merely suggests a high probability of serious levels of depressive symptoms that need to be further evaluated mainly through validated structured diagnostic interviews for mood disorders, although there is a relative lack of instruments with appropriate psychometric properties reported in Greece [29] .
The findings of the present study emphasize the need of establishing structures and services within the school context aiming at children's mental health promotion and provision of assistance to teachers, students and families. The wider school environment should act simultaneously at different levels of preventing depression by positively influencing children's psychological well-being, identifying students at risk and responding effectively to their difficulties. Furthermore, the Greek mental health system should urgently plan, implement and evaluate services for providing effective treatments responding to the unmet clinical needs suggested by the present study. The scarcity of child psychiatric facilities and the limited research work in evidence-based treatment effectiveness in the field of child and adolescent psychiatry in Greece are of major concern [53] .
It should be acknowledged that the present study has a number of limitations. Firstly, the study relied exclusively on children from the general population. As a result, in order to extrapolate these results to populations with known psychopathology, the CDI psychometric properties in clinically referred Greek youths remain to be established. Second, CDI was not validated against other questionnaires detecting psychopathology. Finally, comparison of CDI scores with psychiatric diagnoses (as measured through standardised diagnostic interviews) would certainly have strengthened this study.
Despite the abovementioned limitations, the present results are encouraging providing evidence about the psychometric properties of the CDI and about the prevalence of children's depressive symptoms in Greece. Further validation of the CDI against other measures and psychiatric diagnoses will promote the utility of the screening programs in various Greek community and school settings.
